Albinism associated with a haemorrhagic diathesis and the systemic accumulation of a ceroid-like substance (the Hermansky-Pudlak syndrome) was first described in detail in two albinos who suffered recurrent attacks of bleeding.' It has since been reported in diverse ethnic populations, and about 200 cases have now been reported or are known to exist.2 Although rare, it is particularly prevalent in Puerto Ricans, and there is a higher than average incidence in people from southern Holland.3 The condition is inherited as an autosomal recessive trait, but in common with other rare recessive conditions it may show pseudodominance in populations with a high gene frequency.
We report here four cases which demonstrate the wide phenotypic expression of this condition and include electroretinographic (ERG) studies, the techniques having been fully described previously.4 One of the patients developed a cutaneous malignant melanoma.
Case reports CASE 
1
A 38-year-old female presented with marked generalised hypopigmentation, reduced visual acuity, and photophobia ( Fig. 1) . She has always bruised easily, and she bled excessively during appendicectomy and after dental extractions. In 1964 she underwent ligation of an external carotid artery in an attempt to control recurrent and severe epistaxis. The epistaxis continued subsequently, but appeared to be controlled by oestrogen therapy. In 1978 she underwent Correspondence to Mr P E Kinnear, FRCS, Genetic Clinic, Moorfields Eye Hospital, City Road, London EC1V 2PD.
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surgery to remove an acoustic neuroma. Her parents are unrelated, and a younger brother is unaffected.
Her visual acuities are 6/60 in each eye. She has an obvious horizontal nystagmus and an esotropia. Her blue irides are markedly translucent (Fig. 2 ) and she does not have any discernible fundus pigmentation. Her ERG showed normal responses.
This case has previously been reported.56 She was found to have a platelet storage pool defect with prolonged bleeding time and abnormal aggregation studies. The bone marrow was examined, but no ceroid pigment inclusions were found within macrophages. Mackie and his coworkers7 reported the use of platelet transfusion, cryoprecipitate, and factor VIII concentrate to achieve haemostasis during the surgery for removal of the acoustic neuroma. CASE 2 A 29-year-old female of southern Italian extraction with light brown skin and dark brown hair had reduced visual acuity and photophobia. She had bruised very easily all her life. After dental extraction bleeding usually continued for 24 hours, and bleeding continued for a week after tonsillectomy at the age of 9 years. Her parents are first cousins and she has one sister with the same condition (case 3).
Her corrected visual acuities are 6/60 in each eye. She has hypermetropic astigmatism, horizontal nystagmus, and marked esotropia. Her irides are brown with moderate translucency and her fundi are hypopigmented. Her single stimulus ERG showed normal oscillatory potentials.
Her template bleeding time was prolonged, with normal prothrombin time (PT), partial thromboplastin time with kaolin (P1TK), and platelet count.
There was a severe platelet release defect with low ADP and increased ATP/ADP ratio (adenosine tri-/diphosphate). Bone marrow studies were not performed. CASE 
3
The 23-year-old sister of case 2 is of similar colouring, with light brown skin and dark brown hair (Fig. 3) , and has a reduced visual acuity and photophobia. She has suffered from marked spontaneous bruising all her life.
Her .. The ; hyppimetedunus eye. She has hypermetropic astigmatism, horizontal nystagmus, and esotropia. Her irides are brown, with moderate translucency, and her fundi are hypopigmented (Fig. 4) . Her single stimulus ERG showed normal oscillatory potentials. Her template bleeding time was prolonged. Her PT, PTTK, and platelet count were within normal limits. A platelet release defect was present, with low ADP and an increased ATP/ADP ratio. Her bone marrow showed abnormal ceroid pigment inclusions within macrophages. CASE 
4
A 58-year-old male has pale skin and light blond hair, reduced visual acuity, and photophobia. He has had a life-long history of a marked tendency to bleed. He bleeds for at least 24 hours after dental extraction. In 1960 he underwent excision of a malignant melanoma of his leg with block dissection of the regional lymphatic nodes; surgery was prolonged owing to excessive bleeding. He is in good health with no pulmonary or bowel symptoms. A chest x-ray was normal. His parents were unrelated, and he has an unaffected brother, sister, and two daughters.
His corrected visual acuities are 6/60 in each eye. He has a moderate horizontal nystagmus and an exotropia. His irides are hazel and are markedly translucent. He has no discernible fundus pigmentation. His single stimulus and flicker ERGs were normal, with normal oscillatory potentials. (Fig. 5) .
His template bleeding time was prolonged, and his PT and PT7K were within normal limits. Albinism with haemorrhagic diathesis: Hermansky-Pudlak syndrome platelet release defect, associated with deficient storage pool ADP, was present. Bone marrow studies showed occasional pigment laden macrophages.
Discussion
The Hermansky-Pudlak syndrome is one of the tyrosinase-positive forms of oculocutaneous albinism.' There is wide variation in the phenotypic expression of the condition, which is largely dependent on the constitutional (racial) pigmentary background of the individual. The four cases presented-vary from the typical appearance of an albino (case 1, Fig. 1 ) to the dark haired sisters (cases 2 and 3, Fig. 3 ) who would not readily be recognised as being albinos. Garay and his coworkers9 reported that four of their cases, all Puerto Ricans, had been treated at various teaching hospitals without the diagnosis of albinism being made.
The ocular features of this condition are similar to those of the more common form of tyrosinasepositive oculocutaneous albinism."' There is markedly reduced visual acuity, nystagmus, and a high incidence of strabismus. The irides are translucent, the fundi hypopigmented, and foveal hypoplasia is present.
The bleeding diathesis is usually mild and is commonly brought to notice by dental extraction. However, several fatalities from haemorrhage have been reported.3' The diathesis is due to a platelet defect of the storage pool type.6 There is an absolute deficiency of dense bodies within platelets, the dense bodies being storage organelles for nucleotides and serotonin. The platelets fail to undergo the release reaction, and therefore there is no secondary phase of irreversible aggregation. 12 Aspirin and related drugs such as indomethacin, which also impair platelet aggregation, should be avoided by these patients, as a mild bleeding tendency may be exacerbated. '3 A third part of the triad is the accuimulation of ceroid-like material in reticuloendothelial cells and other tissues.' ''1,s The recently reported pulmonary and gastrointestinal manifestations of this condition are probably related to this abnormal accumulation within tissues. The development of restrictive lung disease in the third and fourth decades due to a fibrosing alveolitis has been reported by various authors.9"161' An ulcerative form of colitis has been reported in Puerto Rican patients with this condition. 9 18 Abnormal electroretinographic findings have been reported in two cases with the Hermansky-Pudlak syndrome.'9 It was suggested that the reduced rod and cone responses may have been caused by accumulation of the ceroid-like material within the retina. The ERGs in our four patients were normal.
We are therefore unable to confirm the previous report.'9 This may be due to underlying genetic diversity in otherwise phenotypically similar cases.
There have been several reports of malignant melanomas developing in patients with albinism" Witkop et al.2 consider that melanomas may not have a higher incidence in albinos than in the general population. We here report a malignant melanoma in a patient with the Hermansky-Pudlak syndrome (case 4).
